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stomach and hsemateinesis, sometimes fatal, may result. There is a
similar condition of the lower hsemorrhoidal veins, again often with
haemorrhage. Cases of atrophic cirrhosis often run their whole course
without any visible jaundice; slight jaundice may, however, some-
times be present and f latent jaundice ' is not infrequent. When
pronounced jaundice supervenes in cases of portal cirrhosis, more acute
necrotic lesions are likely to be found in the liver parenchyma.
In only a relatively small proportion of cases of human cirrhosis
is the etiology fully revealed by the clinical history, but recent experi-
mental work has thrown new light on, some aspects of cirrhosis,
and has helped to reconcile some apparently conflicting observations
in man. It has long been established that numerous substances
poisonous to the liver cells lead to fatty change and later to cirrhosis.
Eor example, cirrhosis has been produced experimentally by man-
ganese chloride (Findlay), copper salts (Mallory), tar (Davidson),
and by Sudan III along with sodium cholate (J. S. Young). Young
found that by varying the dose of Sudan III the lesions of acute and
subacute necrosis, multiple nodular hyperplasia and cirrhosis could
be produced. Cameron made the important observation that cirrhosis
could be produced experimentally by carbon tetrachloride, but that
much of the new connective tissue might disappear at a later stage.
Few if any of these substances are concerned in the development of
human cirrhosis and their mode of action is obscure, though it is
noteworthy that most liver cell poisons are soluble in fat. In sheep
and horses hepatic cirrhosis results from eating ragwort (Senecio
jacobcea) and also follows grazing on pastures with a higher content
of selenium than normal. In the latter case the toxic effect is thought
to follow the replacement of sulphur in the plant protein by selenium ;
since the selenium-containing amino-acids are inutilisable, the effect
is one of protein deprivation.
The etiology of portal cirrhosis has, like many other problems,
been greatly illuminated by work of a fundamental nature not pri-
marily concerned with this subject. Animals kept alive by insulin
after pancreatectomy were found to develop grossly fatty livers which
later underwent a gradual fibrous transformation with progressive
decrease in the amount of fat stored. It was subsequently found that
a similar series of changes could be induced in normal animals by
a high fat diet (Chaikoff and Connor). The resulting hepatic fibrosis
bears a close resemblance to portal cirrhosis in man. Gyorgy and
Goldblatt also produced fatty livers by alterations in diet but some-
times massive necrosis resulted instead. The work of Himsworth
and Glynn brought clarification in the light of the earlier observations
that the fatty changes in the livers in pancreatectomised animals
kept alive by insulin could be prevented by the administration of
choline and other substances named, by reason of this property,
lipotropes. These workers showed that two distinctly different lesions
jcould be induced by dietary variations.
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